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Abstract of JP 80301 85 (A) 

PURPOSE:To make it possible to simulate a change 
in the blood pressure waveform when a heart rate, 
pulse pressure, average blood pressure, etc., 
change and the change in vital activity according 
thereto. CONSTlTUTiONiThis blood circulating 
simulator has a mimic blood pressure waveform 
generating means 18 which Is constituted to variably 
adjust one among the heart rate, pulse pressure and 
average blood pressure by a controller 2, The 
display section 21 of a display device 20 graphically 
displaying the mimic blood pressure waveform 
formed by the mimic blood pressure waveform 
generating means 18 is divided to a plurality.; The 
simulator is provided with a controller 19 which 
makes animation display of the change In the vital 
activity corresponding to the data together with the 
mimic blood pressure waveform on the heart rate, 
pulse pressure or average blood pressure set by the 
controller 2 in accordance with this data. 



l^ 



II ft \ '5a I I 




3a I 3d ^ 

S*5>y3 ( J- 

St5tSJf>'< 5 / 



Data supplied from the esp@cenet database — Worldwide 



Best Available Copy 



(19)H*H»l¥/f (JP) 02) 1^ i3t ^(B2) ai)»«r»^ 

4#I1^S3229487^ 
(P3229487) 

(45)KfTB Viffil3^11«19B(2001.11.19) (24)a«H ^fil3<^9^ 7 3(2001.9.7) 



(51) Into.' tBSm^ F I 

G 0 9 B 9/00 G 0 9 B 9/00 Z 

A 6 1 B 5/021 A 6 1 B 5/02 3 3 0 



m^o:)fk2(± 6 H) 



(2i)mes^ 


4$S¥6- 160^5 




391005444 










(2!dffiHB 


7£ 6 ^ 7 ^ 12 B (1994. 7. 12} 




3c:^:*:EBKm^ 2 TS25#4 ^ 








ffi * X * 


(65)4!iM»# 


4$n¥8-30185 




3Wt«5:*:fflKT*.?^z:Ta25#4^ * 


<43)5iiiH 


JF^8¥2« 2 B(1996.2.2) 




IS#ltg5^«l»9 




^£10^ 3 ^27 B (1998. 3. 27) 


(74) A 


100084984 








^m± msf »x (^i«) 














(56)##:jaK 


T 1-207035 (J P. A) 








ffli JPS -46587 (J P, A) 








8351 -39617 •( J P, Y2) 






(58)ralEU&i)«(Inta' , PB«) 








GOgB 9/00 








A61B 5/021 



(54) ismoi^m simm'^^:xv-9 



(57) I<l#Wff*«753Sl|] 

[19*^ ll 'ij>i6&. Mff RO^^^lkg^r j h n — 
7 (2) Tf^lEWffli^^k:Ufc««iliiE«E}g«i¥8: 
(18) ^StSSiifii£EJSJ^^#& (18) -C 

7" WHS (2 0) <0**S8 (2 1) SrffiSlc^WU. 

S&IE^i-ha-T (2) -CKJtbfcnL'ftlSx flRff&r£^ 

iaitLgg?7^-»i;is<? jc, a^^fa.c■^j6fe-c-j6i^l^^>c■>ialj 
«6jr, fltiia.Lvt6stc*n?;Lfcgaa^s-t-A(Dgg)iB«s 

J6}g'i:*«cr=>-v'3X^*i-5^fflligS (19) S: 



^$:^;t ^ ifiL^ =3 ^ r v-^ «:f^-^i-6^^JBE^>' 
^^ (5) JlTJ^ilz^i39]fiLffi{cjK®^^x.^>m8jfiL«ffifet^f^ 
:^-r'5=^-K/w<>r^7^ (6) i-tt 
Scir^^jr^Striatttb^K^^y (3) <^tt®iS:, m^^^m-T 
^^^^EE^W-? (5) f^O^^a&U^spj^lfiLff^ft: 

:t-r^>Ms=— K/w</u>^ (6) (o^f^&&&M\^WL& 
(2) ^<isx.^«SijfiuE«is^ (i) 

^^SUE^w< (5) ^:^-hvwvv':/ (6) oran 
ffi;f3-fei^1^ (17) 

SiTiajE/j-fe>1^ (17) -ctftm^iT-^SSifiLffi&J^^:^ 
7 3/^^^^6^-<-:^:/W$^fi (20) o*^ffl 



Best Available Copy 



(2) 

3 

to 0 0 1 1 
[0 0 0 2] 

f^r- # ^ J: 9 ici- ^ r. <b ^ ttx V ^ 6 o 

[0 0 0 4] 

^ «{b * -^fc t # Ki ifiLEESJ^^SS^^k-r ^ «^ ^ 5 r i: 
(0 0 0 5] 



#fF 3 2 2 9 4 8 7 

4 

^ 7 7 5/ j7 ^^i- ^ ;^ y $IB<o*^§P SrlSffc 

jfiLJESt Ji^ tmz.r=^:^-'yB :^^:^-r ^ ®J® ^ 
(0 0 0 6] 

[0 0 0 71 

[0 0 0 8] la^'lW:. 'iM6®c. MflE. ^i&ifeJE >- 

IKft:^atA/«£mi-^)SKAP 4 a 5:t;!«fLttiQ 4 b 

[0 0 0 9] ttajj^vrsit. rtSBtC^J^co^ Kci — 

Jh#9; 9$:^^Urt{rl^ffK4fCg^g!$KTV^S, ^^5/ 
— h8t±, 1 OICJ: 0— 3£<OIsJfea-C 

[0 0 10] ^^^vx>-5«. «^K4{c:g^iK$ 

Jx-SSSAP 5 a&r/8RttlP 5 bTiSj^^Sttyb^H^^ir^ 
aidaLTsJ^V-:/! 3d5gffi*ix. I^SSO^ftS^ia 



Best Available Copy 



(3) 

5 

1 5 a|-i^^S^ii^1-^#«Cga;5^tt^)^^ggA/</l- 
[0 0 111 Sbt-. hVW</U>^6f:t^— r?' 1 etc 10 

^-S^TtK:^:/! 3, ^^$gA'''^/Vy 1 5 a . ^^fe 20 
15b, K/w^yw:/6 coSflA^^SEi-^^— 

(*t^jfiLt^g6t) a. 2b at/ 2 

[0013] i7\^. mmikmrn^m i ^mth^m»<o 

5 Sr?^)5g-rS«gfl^-y 1 2 rt<^ffltJBE^tfttti-f -5 30 

5^ 1 txmm^isim^M^^^m. 1 8 d5?g^^nrv>^, 

[0 0 14] 19«. mSiJkmKJ^^^rv"^:^3^WS 
S2 0(c^77-<s/^^^-r^ei»S^BT?feor, ^<?:> 

3Vbn — 7 2<0*;^>< a. 2 b, 2 c -CR^g* 

[0 0 15] x>f ^:/^'-<^®2 0 6OS^S5 2 lfi4$> 

la^si^. <^^^a5 (fi3jxfife±) 2 1a ka-t. mx. 

rtr@2 (a) (d) lc^-rJ:5»cgft|aJE:^-fe>'iM 7 
(^^^5jfiL^, «MifiLSS£?^ 



«Fff 3 2 2 9 4 8 7 

6 

=i>-ho — 7 2^*e>A;^Sttfc^— iJ' 1 0 <^lH]fe&(c/£; 

m^^ic.T) 2 1 ctCtt, E4 (a) - (d) \Z.7jkir 
<t:plcA03lEbttffi3&5rr^7«-'>'3 

[0 0 17] *e)ic. mEg<o^:^s& {«?ij;ti^*T) 2 1 

dl-i. 12 5 (a) S:t5 (b) kCTr^-t X 0 \^ik^<r>mmm 

:^ ha — 7 2;C>*ibA:^$ixifc— — hvw</uy 6<D^ V T 

Kti^^tL"^-^ 1 ooiHie^tc^fjSuyh/il^ft^-CifiLl^ 
(OBli&^fcSI ^? li: S w <h <t ^ -fr S <fc 7 U 

[0 0 18] Jei±3d5>t:^§g(75-0ij«^-Cfeor. 
^:x^2a. 2 b, 2 c ^^f^LT. ^> ¥^ 

>::?^3^^Si^-frSt. M(^;ds«@i2K>-:/3JCi:9ttffi 

fci^^4^2lo-C. 7{ci3lij!t^ixSo 
[0 0 1 9] wO^^. 7ici:r)«^a^^v 

^3&5^Jffli^gi 9tcA:^$n. 7'^;^rw^g2 0(^ 
2 1a y^ y^^fs^^ 

ifiUEd^Scfil^^^fL, f&0^^^2 1 b — 2 1 die. ^ 

ft-efc. **^a2 1 a — 2 1 dS:*ttt:f Sr 

bTv>s*\ #isoA<?5ifco^cosaj|fe^tcft^-r5 
[0020] «;trf . 'L^ad^se^kufc^ soikffi«?g 

laSlfi:^^^ !y 5^ 2 a SrSf^-rS Cl t {c J: 13 ^-^5' 1 0 
> ac— ^7S*R9. 1 a (nJa:^rfiimj)&?Krtl2 2 (b) JC^ 



Best Available Copy 



(4) 

7 

[0 0 2 11 t.ti. &L'S^:y^'7^ri^:^t^mt\^t^t 
o-^ 2(^ifiL«^=i>'7'7^r>'P^^;e;^-r 5/^2 b 
^)ir. mmiSL^mm^liOfm. (ftSjfiLffiirSiSJiiLJEO 

1 a 0«|iifiLJEiS?^liia 2 (c) 5)tc®2 

(a) (chtUrfl)j!m;6S*:#<*«9. ^89^^852 l dO 

(b) ic:^-riJ:^>tclgl5 (a) \z.\t\^xmi^-ti>t^ 

S:e::b-Cv^;i:v^«^SglcM??. m— ^:^ffi2 l a(D«Si 
ifiLffi^6?^<75JISJE^5/J^ < /jr t) . 2 1 d <oib/S 

(0 0 2 21 ^mjfiLl^fifet^^^^bU/h^^COjfiL 

2 05StSjfc.«SST:S5e^^:y^2 o^^V^ir^Zt\^X 

1 a (OSSjkEEftJS^Jlia 2 ( d ) ic^i- J: 9 1-0 2 
<^)jfiLl^^®<DJ^^;i50 5 (b) Oiipldias (a) icit 30 

1 a (^m^iiJE2£?^<?:>¥^JfiLff;65^g:< ^ ^Eg^^«i5 2 1 
dOjk^»f®(OrtS;55:/<c# < JteSo 
[0 0 2 3] rcr>J:5Jc, S^S^2 id5Ego*c^^*J^Jx 

6 ic^B ^ i^T V ^ -C t> air \ 
[0 0 2 4] ^yb. $)^£ei9(cML. <L^ft. fiR 

V1M 7<D^«r^SV- ^<OifiLm«JS?d^P>'L*», SR 



«PI1F3 2 2 9 4 8 7 

8 

(0 0 2 51 $bfc:^fc. mSikJES?^^!^^^^ U 
i^^v^nti. ®iMtc:tg^i-61^K4{c:A:^§iJt/bi:# 

[0 0 2 61 

^S«i*5rr^5ii^-^'5:i^*5"CtSi:i'^9 

(lasofismncife?^! 

[13 11 ^^m^^h^mmmi^^^i^-'^'^^i-y^ 

-V— ho 

[041 ^^^^'b'-ra^ei-r^T*— vS:^$tu5 

[0 5 1 ;^>^Wilgtcr^^— v^s v^^sns 

2 . . . 3> J- n— ^ 

3 • • • ttlbsKv-y 

4 • • • l^K , 
4 a • • SKAP 

4 b • • aitil P 

5 • • • ?E^EE^>y< 

6 . - . K/w</t':/ 

7 • • - V-^-Z/'^^iS^ 
10- • • ^ 

1 7 • • • EEti^^-^ 

1 9 • • • mmmm 

2 0 • • .•7*-<;^:/WSB 



(6) 



»8f3 2 2 9 4 8 7 




a-4:a * y > 1P«a VoL It Net ph. «>~S35b IW5 



bMI!] * X - x;U'> 7. 7=- A fc -5 



93 or ?a ffl tt ^ Sfe A*^ 

1*5 IS s 



A Study on Active Catheter System 
GStructare, Bzpcri mental Resoits and Chaxacteiistic Evahiation of 
Active Catheter with Multi D.O. F.) 



ShnxianR Gmq*\ Toshio Fukuda'S Fumihito Arai'*, 
Makoto Ncgoro'* atid Keisuke Qgaro** 



In chu papsT, we prepm Vwo pmiotype modda of micm acTNw rathtnr (MAO that has Lwn bendiDR dettr ae a sf 
freedom. Oos -cataama of 3 scdve uniu xoiih SMA vim ta kmuaa » the servo actuator. 'L'be oUier is scUvc JCisde 
wire catbctcr ^'th ICPF Qonic Corrfluainff PolymfS- Hba) aa ics front end 21 Cbe senro acDUtor. TH* bcndtns 
diaracterteica uf the MAC have been measared br spolicaiion of c^ectricirT in ^ibysoloKicil saline solutlmt. mIm 
fwy^H*^ th eie MAC for thiraaaiSLic pv^uaiian iBoBSna cbarsocTiKic, Tlcctrtc chsradcnslic) . Rxperimemal 
rewiU* rfjonw thai Use trndd* of the iczin^ csihaer «re nctyrnahh'. By usiaa amidauir* (wfacaecaruSdoniaTv simnar 
CD tboae of a hlnod rcsad of hmnan faraliO . we abo carried oos atnntotlcm ezpxniioaa Rfiro' and "m cod*. The 
cxpcjuncatal results borficaLe thst the proposed oricra eathesm vork praperiy. and Acy aa cflcctfvcly Improre the 
operabnitr of trBcitiunai pmcedurEs for uxtrwascnlar oansunzcrr* 

Keo Warda : Miou .Aurre CkOicicr. Mbummn Tnvasvc Sainsfrr, Shape Manory Ailor (!tMA), Ionic Cnnrtniliin 
Ptilyrnei- Ftba (ICPFJ Acliauxr. iizpennxRa "oi Vitn" aod V?p»" 
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A Stady on Active Calhclcr System 
(Structure. Bxpcrirocntal Results and Chaxactcristic Evahiation of 
Active Catheter with Mnlti D. 0. F-) 

Shuxianf; Guo*\ Toshio Fukuda"', Fumihito Arai", 
Makoto Ncgoro" and Kdsuke Okoto** 

In till paprr, wc prc:[Kwc two prototype modda of micnx acthnr, tathraw (MAO thai has two hendinjj dejcrses of 
freedcnL One-CDasIsa of 3 active units with SMA vnnsi In Koniaa as the servo actuatw. 'llie other la aclivr 
wirr catheter with ICPF Qunic CoMluciinff Palrmfr Kiliu) on its Croot end at the servo aauaCtr. The Uru£njt 
dtarsctertetics uf the MAC have hecn measured by appUcacion of clcctridry in lisysaoissical olinc sblutirm. We Klao 
modeled these MAC for chantierisue rvaluacwn Ufendios dBratxcraiic. Fkctric chzracterisiic>. Fjcpenmoital 
rcaailta Aow thai the models of tbc active catheter a/« rea$<niahle. By usidk alim]ia.tora (whaac coiufidcma arc drnflar 
totbnscof a blood wamJ of hssnanbiaLn). we ate earned i»ica{iimlHtiancxpcrimcnt3''m vitiv' and "in mo'. The 
expcrimcDcar itasalts Indicace that the proposed micro calhecen wort pnipcriy, and dicy zxa cfiectivclr improve the 
openbSlitr of tiaotiunal jjraaAira tax iouravascolar acarosuinair. 

iTetr WonU : >Gciu Adive Caibeie. Minsnutn fnvasve Surxery, Shape Msmory Alloy (5UIA3, Ionic Oiaducliiii 
Putymer Fihn OCPf) AouaUir. tutperimenu ~ui Vitm" aod *m Vtvo* 
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pig. I Toe new rrf hrain blood vrsoda 



Hff- 1 CortTpr nf micro Arrive cadwier 



- f • ivfiftfrjfeias/ X ir- A ^^^tfifit -3 r v*« . 

(Micro Active Catheter SysLon). i^tWVcKiflifipf Jtr^Bfr 
rZ KTJoffl S ^ fJlUSC^fi A 5- A. coats t Wff * Rff5 

v>T««fiv -f ^ visa* ^ yw£-^;i •>■ ^.wai*Ki-J(-»Tifc 
^-it-K v-^r a'j 5. 58 4 '^sTii iceK r s'^* ^ hj v» 

7- - 7^ A4Sflrstfi£ X A tf>s35 iL Aflj. 

2.1 eSSv-f ^a337*~^Jv^A5-Ad>S35 
#1.. W2fcftffi*«Ct < h«»aWfim:t:i:^TXA- XK^ArS 



fti!ll&*-^-?^j«'Ofl«3fft, 015=. »A<eif©^ftiijfiefi)fP 
ifWfl:.? ^-r t> V A ^ ^ - ^ tiii i: A, ir^riSHi-r ft 

^^ur^fax— * (FMA) tJ:SS#l$n'CV>aL33j. Lj!r» 

3. - -y I- • $S*Sfiia3ti7^— riv 
U iftfS-filFr:, aiFrl. 4t»»r3 (ilFrj'^O.atolmniJ) 0 3W 



— o - 
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A * ^ 



11 <?jBA^«ufcaT— T-JuoejSkafflHs 




Pw« 3 Stmtiitc of acit CKdider 





i3f--f'A^\±*:i\=ivffi SMA '7 -f -i-«73i5fi5i .SiiVII^;l:T— 
11.3 J5..x^ 7 h X- 7- ~ ^ «'«>i5.«ic h 




Flic: fi View of AKdopod cathdtf' 



Ftff.fi ItendinB motUui 



of catheier wfiH Z U.O.F. 



Se9U I99fi 
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QtBaf-f'Jt'^ Ai" J^KtBTa EKE 




Fir. 7 nerwflnR loution of S -unit catfaeta 



AmpJ 



m- Amp.2 



I CQJ I 1- Dendinfi 
i dtrccticn 



, J Cilhcter 

, I. Bcndii 

-H' Arop.1 H -* [_Ca>2r«»8«e 



Bending 
(0) 




i^ir. S SudioHAi Wcw a/ cathrlcr 

Fie. 9 C^rmiSi. /.-20:nini;<H--»---y VnAf-- 7- 

«T. ^tl^tv^^tft (2ora i »in.?«lWai* (36-0 CO+T 
€: tig. W CiR^. fibfe««aK:«28'r-6*r. ^g^K-f <2«rC) T 

X3 SMA frfflV«fe:»9'-^A«mmS«7'A» 




OlO a4 as L2 2J> 1.4 2.S 3L2 

Tm (Rc) 

Rje. 10 Uyuanuc chanelCT«4is of uaiL tari.hctcr 

£2] aer£i»lIBl -7-»:;:J^4:^ {-■KdiiKa). 
iFi3tj-rtl9^ €. K a 0 JSH^at»fe^d«3?:li ? ft.T v» ^ (35], U 
tf^Jj^i^ J5 ^^^^ C D g-:Jva r . .liia - 7 V * 7 - 7- r^<o 

i& : SMA V -< -^r frHSt r & TO 

K : ^frSMA ^^^--OS^id-l. 2. 3) 

no) : M^. c cjM-artSftf-**-.^ y h m^h'f^iz i 

i/Ctf) : ^ SM.\ V ^ 05 55?: F.d 1. 2. 3) i>f C JC *v 
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r *» s 3; tt « ?:• ?t jt A « * 




Vi^ 11 « i ^ f. O-JC YZ m&'Jh it, () it C- * 7 ~ 5r 
Wjliirt-raMA '7 -< ^ 2 b SMA '7-^-^3 9rlf-Cti^>a>ct A ^ 

Z «6 1 1 & B; iSfrfi^-* O tc 5 <: ifi:>c:se5 5f^ T J& 5. (> 
r;i/S>J»5 t k to CFWj-«. 

AO. (o^ ^. (a. «0 /il^t.* & .X d^rr S . 



^ B ?^ i> 

Si- a, T"*-*!/ ! 

— e gjs .J 
I ft sin » 



-d^e sin i 



? ens ^ 



/OA 

-1 



« sin J ! 



crf.sm(a j) 



V * 4 



(2) 



e sin 5 • 

13) 

llt\i e cus<a+^) I ^ sin «,)/- 

ftS^W'a' 6 k 39 r /vsiHi^tttt-ic ( s ) — ( R ) sr. 1 1 *i 



ccos(47-»-^) l sin Of)/. 



<5) 

(6) 

(7) 
(SI 



JSSJ VoL U Nn « 
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K -M»-cas*)Kinff (9) 
Z'=l^sin 0 
1 3. 2 5^ 5 -i u" *y f V WSiit c ^>|?T 

SMA V <0^h F.ii-\. 2, 3) "CSfei. ^, : h ifit>il^Z,. 
a. /•'. £t i 5 S^Kt- 5 'J . C n ?> « it €^ m V t h cfft 

SM A V i f ) Srt ia^ T ;t -r - 7 « « (a> 

ariJtiO 81 Krl^:;- y !• * 7 ^^/^ (r-20|m:n{) u:;^ L T. 

fc. Table 1 ICJHii»r^«A^ • ^ =t';t;-J-. « - f a^oMI 

i 7- - V- A'«rf!i'5='?»T (Tj&m a t r * a r- j& o . e-x u 

1-1.1 S'SaV. 4'5/;^rA(ntti3c 



3.4.2 jflX^f^n.^ff' 

y i V- ^ c>U:l!Stt9?rftr!?^. Mtrnm]. SfnunJ. atmm:, 
^J^t-^Wft »5-'-93-T. SfemeA 9 1 1-COff ihiaa ^3 mini 
— ySfmmlTiiS. A T-ir>i'fl3tttt;i, 2 @ f$> JS O H ^, 
SlFr". 4;i-> T^io. 

3.4.3 V^SaSfjC 

nun J fi3«iT A •? - /• W 5 ^> ttrX ftaaa A 0 D T 0«I A 

^-f 6.*r o?5iaBAfl^«n»-i' '^,-;-i-. rnr. 16 '>c^i\.X V. & lii^ 
1^ JSv^o^^* 7^-7-/>4*R&ifjfiJoAnt:oj««i!rfP»«8-f' * 

3.S ^tttmi itn Kiro) 




PsnimeLen; fcir theoretical 
calcuJ&tion 



FIff. U Vessel Simula rnr s ^ ' Ua ii 



2 Cnan>J 



i |.«im] 



• I0.Q6S2 inwn] 



1.0467 Ind! 



0.15 Imsii] 





67 
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>1c. IS Dcndms maliun ino ancuiysQ 




FHr. 17 OstUoe photA of eilbeier (or *'bb enur 





<b) Instate 
Rff. 19 Xnul'jt of "at vun" exvenmaatsi 

3.3.2 4b4?JSS^<«fc3Jii 

fc. asna^if SI X y Bafttic l 9 * ir - i- yucDteR .»: « 
& « J: 3 c A ^ — n> iiE5a:c2UaE a /vfc. n^. 19 iciK 

f fls cras > 3 X » te?i5(2c a ; » r S» Jr. x a - X ;ciB3»4 

TflrA'-^ttt "Srjafj * C jL A:€Wv3?tf5ft /r ^ K V * 5" ~ r 
*vt^»&T«#*a3*7<i-i 5tf-f Fy^rU^^'-lryweiS 

l»ttftj4PllBXTSfcSjn.To«- ICPF Conic Conihictina 



|lt$J Vol. 14 Kn S 
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4fcC * - T -v f X 7 V -f 6 ifPft 



-f K V -f f 3) ;t r - •? -v ^ ife L . ;?( 26 i >'tJ, ilFr;:. 
6fFr*j ri.FrJ ' 1/3 .mm 1) O i^jgiOAr -?-/^tKft'"UJ5;. 

i A 7 • J 'va ^ .£.1^ jSifjpjj ^ i^j ^ f v 

<rii»oC9. CU IlVja>*<73(ftiSh£T.^:''f4Ai/x .^ej«r^-c 
rzs:. (2) ;r;^»»ife<. %lX.\kil/f^^\ f3> «2*fS3aiT/ 

4.1.1 - f>uat)5^.W«l3S 
if f ?■ V ^ -f iS r • 7 /viOfivir-lffls « f - -j- 

ra'^. iSM^-^'-VV- tti^-t-o. A/^A-y — f-JUOjn/^- 




( a ) Scructun: acLivc sniidi! w<re 




(b) Total Kroounc 
n^* 20 !itructu7e nf nctxvc Kiiide wire otihccer 



Yi 




FIc. 21 ikndiag arindpfe 



IZ7 

4.1,5 7- ^.'O ijiia 

Fijr. 21 «r} J: v C^i^sjftiff ;c J. . IQ'K ^ if V." (2 ^'cOfS 
U & t JU: r / ■ Xffli.-. L, EiSin«tI;-,:;iai.Tti:eii cr^sSit 

/3 ? o^iKtes^rfr r V -f ^- c^sti^ v fte*t-?3CTt(K» 

■CS. Jfr-y— r«'i!3W«rfe«!:!f< K 9 -f -\'lcjO-3T»Ar« 
rCPK:ii3C?j:V.ijCrtilIiir6. :tf:, ng.C0Oi^M^ 

^H££fV U ti 03 a rfCfT. 3i Fr*.. 4>'t1. 6lFrl« 3 Wfflm 
f?T5ii;: PFSB5('^— 7;>-i >I%R. Xa&mlU: 

ICHF «n«j2 r ii *' « ^ tl^ti. Fljj. 23 i: Fijr. U 

4. 2 j3T--T X r 

Flff- 25 ^'I'v r =J > C ^' -.^ $^ i T 1CPF k:5B« r ^ ^T: 




Kk. S PhnlA nf active jpitde wve caihtfcr 




^iM#^:081092 ^j^a :^fife21^ 2.^10g 15 




Ftje. 2-1 Crnsa-jccxion of acUvc Kuuk tvtrc caihdsr 




n^. 2s Measurenusic syKiei r . u{ active Kuidc 'anre catbeur 

4. 2. 3 ii 7- -f- /ViO * X V rSE-Stm 
teitt i* -f K •/ -f y - -i /vsrxi: I. r . 6 t^^ST « -/ - 
f - A- 0« rr tfi * , Fig. 22 k: Tit 7" CCl'K tVffiJ ii ^ 1 0 f nwnl 

- 51 . /SWi Wlmm. to ICPK OJCia*' -M *mml O iB*#i «'£ ti 

^^aftia:/^^' r r fejjia > i;ni:a£^ ^>i^: o . 468[niiD] 

2lV]tOTiTt6<«^>>o.\:«SiJn* i r*»S:{."£ tits'? ipK«eL 
;»c t*Tf3i)»-3j;:. CltJi rCPF r .-^.x-i^itf^a^jr y f- 
4.3.1 jedb^?«feAC60<K32^> 

sure). 

( 2 ) ICPF r ^ -x.x-^ li1^.<:R;jHi-J' * t T / - FiS 



s 0^ 



widrb GLSssK I 




0 U a4 (L6 0L& 1 1 J M L6 LB 2 
Tixac tS) 





IfiO 




140 




120 


< 


100 


i 


SO 




60 




40 




20 




a 



Loigih lOouD 
ThicfciKH 0:2nn 



aazOrtosoLS i Lzi.4L5iit i 

Fig. S7 Cunmt cha.raclerisi*c 

4.3:2 

a^-r^R R^2mnx u u o^g^t 5,. & t st ^ t e ^ i 
/Ti. Ki ©lio *5J (10) fc -r 6. 

4) 



K,{/.-/--..5r-2') 



(10) 



40«tte(x,, KjcsuT, «><nj^(i3)— (i5:i***>^fl- 

6, . 



IKSJ V6LM Ka6 
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(1)} 



(12) 
(13) 



(15) 



/? sin 5 
1.3.3 -^Ci^^tSOSftTid/li 

»* Ptg.28K:ii51-. jmffl^«'5r>«-y ft Tables KSS"*-. ig 



Tables 



J'ammcrtfr for c£lcuUtInj( of 
bcndinjf ijn^e 



ICHP Width 



iCPF Ttttckticaw 
Ta^poini t 
Ttat pwat a I« 



.'mio'. 




0 C2 a4 as OJl t M V& Ul 1 
Cilcutstiffi: nsaiiu of tMsoding anffle 



ICP F r J' .t - y « fl=a!j> w tf^e>t.?ia: 
< Fig. 27) V . JCPK r 7 i^- .£ • ^ s^*VSc:J -0 M =» :^ "Z* > 

? 5 C c ir»o f.:. V.t ««-.. t . gSftser-f K '7 i 
^ ^3 >V > V- C H^^l,. ICIM" ITS t )&So|3]»m:ll A^/ 

t .3ii-. a:<t U r.:^VK5r, =t t'/^ Oj5AtSata (18) tt TV. .10 
V ii-j/i-rsihi 6. c --j^jRJi ICPF r ^ ^ ... ^ - ^ 6«fV 

C16> 



Letdw 




Fir. 29 Uccuic siodH of activx* Riude wire 




0 OZ Q.« OA OJ 1 iai.4 1AI.ft 2 
VSIUS»<V) 

Fqr- ^ itnatn ge rc m of dearie nodd 
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alcana ot - 

<2>- 0.226, aj 



-0.334 I 



-a.<B4 V'Vo^V'" Diss V I 0.110 
(18) 

ICPF fl? ftri^ X - X A ;± tsa C ^ V ft 5?? ;6: (b Ir tT 
«26Tr»jl5iac«-#- 6 - 1 VT J: 0 /%* v > - ^ fBjjt ^ fr v 4« 

4.5.1 s^t£ffBS«s^^^i«R« 
:^yA£t4 5X«fc*A^nC. WJfflft ait (19) <:&£*•; fi. 

tt'*^ -i' H^rfl!>.«»ii3«(a) c i i: 16 « . ufc * f» A- 
09 X 5^ 7 :;^lc>9? k M K&f&Tr ( X K?/L Fuc. U > RiT. 34 c 



FiV. ^ Sysiccin of dnnct eristic evaluatfua 




as)- 



(20) 



(21) 



J 



(22) 



ci-33.41, a'-32W«5. ai=2SiiJ4 
<a-42JS7, fc-Om. A,- - 1 J9- 
*,-=i3.4!i. .S- - UJO, A,- -2.48 
4.6 }!}7—r'JU7>^Tfim^<nnm^Sk 

7 r A 5?Ba =£-ff v\ 2if^ L. r: .T 8ia (61Kt3. 4U'r]. 

y/v- >t >*5— -y-^vKivvsr ICPF rj- ^» J--— 

tf-.^ * ?/-» it<««IC Fig. 37 CTj-I- i a - 5^ T-A 0 





C3 




C4 






B 




6 


aj 


i 


oz 




ai 




0 




0 (U 0.4 OA OB i 1J 1.4 1.6 1.1 1 

Fig. 33 Step rcRpmise of tiie mmfel (Isput SfV |) 




Fie- 31 Ftcqusncy re^osse of the ntodd 
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Amdyjox. nf variiincc 



(c) (d> 



TttSSflHto^fffljcsgbn*, -etf-f 5v^-^'la^fral±2flfr 



sum erf Degree of Unbiased • Variance 
squAJcs : Creedoni . v anao ce ratio 




Table 4 EOccrive value off F 
F distribuiion 



freedom 



(reeiiuRi 1 
2 



Level of I 





. ^ 1 


0.010 . 


1 


211 


a.ooi 1 



9.Z83 



Srn® 7i9iaAi 57.27 e^nr. Wia&Asii.a3»-r»<;. (Iga 

Tabled K:««TT?Il36lwet«*57-| . iAtt< ivf fv^E 
0.5% rWfi^t F 9. 283 -J fcor. -«iir-f F V ^ -f 



tassr-s/i 
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a ^ 



-W'^cKIBK I' > K ?^ V JWil«rJtl«ra«J «i Mf^4^%'fr f j ^ . 

7- i^Tfct. X a Cr MR! 5: k-U i C iSJG^. 3 *3cm«»S 
rvf*riltie»rj y ^ ^ 3. {CO figiS* -? 

ejtfiflfa 'S'^ V F •9' V J- X (HMD) ?7 C-a L T j>1f 
aUJtiJ'^s' jM 7.^^ vi'^af^-l oC; 9. CG h« 

??-C A 7- - -7- A. h jtoCrF*£5* U A:«t=r».: St -f ^ 7 v 
i m r d J&CT -> X :^ A«>35aK: ^ -> -c. RMftsjmffMT^fi 

air i ^. k T. KaiBU»o»fefs«r«)?8«iS n />jadr) -/^ 

3i lM:i? t m-n if - 5^ > a .o' if > y i^a 0£ ? /T./t Jf . 

(figa) /? 7- — f^- .V o n • - 5^ 3 V fc yfijj s t -f? A. ^/ * t 

5.1.2 itig^Jit^O^ 



Whole Pfcluns 



(1) ».aj&is 
(2) 

• (R^s^l c js v>-r i> - 7- A' h ifeiif S*5-Site L. t «-& K 
T as ttr sfiF 1-/: aasir -r — a- t u v» 2 a ftittio&s 

4<wrfig-c, *6k iQt a C«f ^tvVL'-/ 7 ^ c i 9 IfefH-fiK: 
5.2.2 s';^f A(0«idc, 

StfP U V X f A 93ffi|£ u F«. .10 CaSS- .t !i c. Sf¥ 
ffi.'<- y ^.v 3 . ^ I'C SSSl Ap (HB6 iht 2 



RM-D 





F^.3R Concept of ussaanee syscni 



ns.S9 l*bata of derelniiad Jor aiek 



JSSJ VdLUNal 
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Md?— f A-v;! racier 



ft /' . -r . 4P:«i3i> r - r *- Table 3(0)0 

i^4:jfi'*Uv. Tabic 5(b). FIr. 41 « i -5 •Vltie^'^'^*ft:• 
Ia U tr. ^.HStiS • ■hVMo'iO^ * ft en V* r i^et * r/o 

KiK.42 hl1c.43C4^-T. 




Fijf. 41 Ulood vesarl modd 




Tabic S 

( a ) Active caihcier for cxpcsrinxcnt 



Diametfa- 


2 .mm* 


LcnKih of Aciive Pari 


2C Itnro' 


Max. nentSng Amite 


30^ 



(bj HIo()d vTCssel for experiment 
— Cyi:tw x 1 Crtinder 2 

l>y l-=5 fainij ; Dyg *2.5 .'mm. 



niancter I !> 1-5 fainij ; l> »g '2 . 5 .xnm, 
Df MCh A a glcl 90 * 












flg.40 As 



FSb. 42 l-^xperioencai view 




Hit. 13 Oj/npeXisr grapMcs 




He. 44 £x9crinunul view cSnctian 



— a 
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« HI a (i A 



£ it 



3 ^ -1 « J> 




Ac 




0.0094J 


0.0n320 








0.OU417 






001174 


(UJJ737 



n;;. i9 ExperinicntJil nstuiUi af unnianoe metbods 
?)?3Ja - gr!C-Ui!aJUEi>». ^'grifiS- 9 f^g ^' & C > 4: Rag 

T 5 » iff -J fc . m'^oy'p'uictiiiS: i^tzu&i^ir^f 
Q ifa/2fefl&* f- - V- /u. ta*F r ^ •^ X — ^ t ;fi I ^ sgsrsy 

< K v -f ^ i?>f - -7 i: -gtSS* Ir-T A'ttfT^ffi v x r i « 

- U. Jtr ^ ^ - 4^ a>Jt^«Z7iB5irS I'' J: ^KSS/jJi: 
« 4 3t 

( f'j Ten : ^viau>su bBesiii h LrAi-v < ^ n v s«> Hst^nn^r^ 

«ttL3Z. M. ZEa. pp. a ». 1£K. 

1 3; M. NECORa K. N'A.KABAYASHJ. T. IIANTIA. L TAKAIIA- 
SHI. K. FL*Ui;i snd K. SIICITA . T!e fnuavanlsr Nistrniar' 



gcry tar Ccrrbrnvairt-uktr l>isMSr tad t'vsibic MlsniOUi^Tv: 
Applicsiicik' the PrucmHrjn sf 4 12 loieroikiaftl Sk'ntVttsun* 
un MuTv Marhine'and IlueuLi Scieice <.VriS'9a. J.'AnClYA. 
JAr^AK. pf) MS 1*1, «SB3. 
. 4 J \L KECtlSn. I. TAR AH *iSlU. K. NAKAUAYASIII. K. FCKUt 
and K. SIH3TA : Xumsu siinsiioB f»f tmrav^vti^r Hisjraau7- 
RTY «Td lU >ft»i»8.' 0-j- iVnccedinni of 5U» iRtetnalfons: Srmpo* 
•duin ac Vitfa Machint: Kionsji SdsiCC XlSDi'A. JAFAN*. 
pp. :77-ia. ISM. 

. 3 J y^rzm% M. WacitnoofW M. U. : 'Aila> oi Citrdiral Anefosra- 
phr with Aoanorie CMTdiUot.'' by Utclc Crows siul Ctwipiny 
ant}. P|» M S. IK-l. 

:591. 

iia. 153JL 

1 1 J P. Vtorin. S. Manctli ord ,^ !iab«.cft^ : "Spcciil icssiaa uo Bio- 
rofcowB." P»«r> 12*. JKHK/KMUS C.m:» PbilBAdpSia. 
UP. Irf'Z VM. ISK. 

r 9 } 'S'A. *.ni. K« : 'ffiftPfS'.GpaKIs-. I V/^-^ * i l--?fti£. vbL a. 
«o.s. sa. :siT. 

ffol -Shi. /-it. nta : •fea*T vs^jtj-Ai.TfiHi iCTjf? 

■*Sai»tftf-1?a;«SB)-. nAjjUxtT2J39^:Si vol. CO. 

no. p3. Zira -2 1 76. 
'Ul VS. «a. 'M. -Iv'*. : nft«ir-?- ? <ws/a VAilBSTo 

». x-oL«l. DO. K4. pp. 13!S. 
I2J T. PtnCUllA. S. t;UU. K. KflSirOE, F AUAI. M. SiaXlRO um 
K. NAXAHAYASIU: 'M]ivo AcUve Caiheccr Sywm wi'Ji 
Mird Dotrca of Ffttdaaw'' Hruceedbss IKKK IntcmstloiuJ 
Omlomce on Kcrbntk »tid Aulfmalipn, Ssa Uficse. C. S. A., ap^ 
'290 R9S, 19M. 
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(IKOSI •95, RitJtfjuntfc. U i -V, toJ. 3, pp. IV3-IV7. IMS. 

fUl (,»H» '.'^V?. «3k. ?t : -tf:a^/v iw!fif;ot' *>ffift:*^ 

61. aa 3S7. ptv3fl:1-O0£Z. 1935. 
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ABSTEACT Revim-s «*: totsputminoal hioineshajiieal *tudlei irc jivca by Japan '» Icaifiui; samrisu/ Mm, fiic- 
damemd prnbtems, jntTolls ud pnspeciiire revtetf ui lencral -^xrc diacbssed. Tha wm Cdlowcd by tht mview of th com- 
pucuioaal ea^iucriit]{ sackgroimd, maddiny ud smulMioo of Tbr. muando-skdatJ lyrcem. *Ji= ordicvm imhr lys' 
lea. tad d»c tttBoddSut o;tooct. Ax dsr.ic arc just nmc exzmplci 6wm wide cnrcragc of cB=ipuadiuial bio ni e rh a iir i C i, 
xtudtes nticcn&as from mterotcopu aoalysss of edlular itruenirc u die dyna™^ of wli^ body tfstem «re shown m he 
accessory rn mitfce ibe compuiaiioaal biamcefaaoiq onpGcaUe to medical and btolosical iidds. 
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